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SECTION 1 
INTRODUCTION 
1.1 IDENTIFICATION 
This is the Soji’wure Test Report for the software to be used in the Earth Observing System (EOS) Advanced Microwave 
Sounding Unit-A1 (AMSU-A1) instrument. This document is submitted in response to Contract NAS5-32314 as CDFU 217, 
Software Test Report. Refer to Figure 1 for the software documentation tree. 
1.2 SCOPE 
This document describes the results of the Formal Qualification Test (FQT) / Demonstration conducted on 10 November 
1998 for the EOS/AMSU-A1 instrument. 
1.3 PURPOSE AND OBJECTIVES 
The purpose of the Sofrware Test Report is to report on results of the functional, performance, and interface tests of the 
software. 
1.4 DOCUMENT STATUS AND SCHEDULE 
This is the final submittal of the EOS/AMSU-A Soji’wure Test Reporf. This test report will constitute the basis for final 
acceptance of the EOS/AMSU software. 
1.5 DOCUMENT ORGANIZATION 
The EOSIAMSU-A Software Documentation Tree is as shown in Figure 1. 
1 
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Document 
Software Management Plan 
Acquisition Activities Plan 
Software Standards and Procedures 
Software Assurance Plan 
Configuration Management Plan 
Software Product Specifications 
Software Concept Document 
Software Requirements Specification 
Software Architectural Design 
Software Detailed Design Document 
Firmware Support Manual 
Version Description Document 
User's Guide 
Firmware Product Specification 
Firmware Concept Document 
Firmware Requirements 
Firmware Architectural Design 
Firmware Detail Design Document 
Firmware Version Description 
SoftwarelFirmware Test Plan 
Software Test Procedures 
Software Test Reports 
Firmware Test Procedures 
Firmware Test Reports 
Doc. No. 
10339 
10341 
_-- 
10428 
9803 
- 
10432 
10457 
10464 
10463 
10466 
10467 
10443 
- 
10436 
lo458 
10460 
10387 
10976 
1036911 0352 
AE-26602 
1097511 1344 
AE-26600 
10974 
Figure 1. EOS/AMSU-A Software Documentation Tree 
2 
CDRL No. 
008 
508 
402 
309 
005 
306 
306-1 a 
306-2a 
306-3a 
306-5a 
306-7 
306-8a 
306-1 Oa 
306 
306-1 b 
306-2b 
306-3b 
306-5b 
306-8b 
033 
41 5 
217 
41 5 
21 7 
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SECTION 2 
RELATED DOCUMENTATION 
2.1 PARENT DOCUMENTS 
The software test plan is the parent document to this test report as indicated in Figure 1. 
2.2 APPLICABLE DOCUMENTS 
The following documents are referenced or applicable to this test report. Unless otherwise specified, the latest issue is in 
effect. 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NASA-DID-A200 Test Procedures Data Item Description 
NASA-DID-ROO9 Minimum Contents for Test Report 
GSFC 422- 10-04 Earth Observing System (EOS) Instrument Project Software 
Acquisition Management Plan 
422-1 1-12-01 General Interface Requirements Document (GIRD) 
(Copies of NASA documents should be obtained from the NASA Scientific and Technical Information Facility, P.O. BOX 
8757, BWI Airport, Baltimore, MD 21240.) 
AEROJET DOCUMENTS 
Report 10369 EOS/AMSU-A Software Test Plan 
AE-26602 Earth Observing SystedAdvanced Microwave Sounding Unit-A 
(EOUAMSU-A) Special Test Equipment Software Test Procedures 
2.3 INFORMATION DOCUMENTS 
Report 10345 EOYAMSU-A Project Plan, Including Project Organization Chart, 
WBS Diagram, and Task Description 
(Copies of Aerojet documents should be obtained from Aerojet, CAGE 70143, P.O. Box 296, Azusa, California 91702-0296.) 
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CSCI ## 
SECTION 3 
TEST IDENTIFICATION AND PREPARATION 
Software Description 
I NFInitial Release I EOS/AMSU-A1 Special Test Equipment Software 
3.3 DATE OF TEST 
The test was conducted on 10 November 1998. 
3.4 TEST TEAM MEMBERS 
The tests were conducted by A1 Cisneros, EOS/AMSU-A Software Engineer. Robert Schwantje is the EOS/AMSU-A 
Software Lead Engineer and the advisor for this test. 
3.5 TESTWITNESSES 
The tests were witnessed by: 
John Allen Aerojet 
3.6 ANOMALOUS CONDITIONS ENCOUNTERED AND RECOVERY PROCEDURES ATTEMPTED 
In Test Cases 1 through 4, the A1 Raw Input Data Stream Values for byte 19 were other than expected. Step 7b. in each of 
these cases prints A1 Raw Input Data Stream Values which are then compared to the expected values shown in Table 111 of 
the Software Test Procedures (AE-26602C). In each case the print out shows byte 19's value as 154. Table III shows byte 19 
as 152. This was due to a hardware change which relocated the PLO Redundancy status bit, thus changing the expected value 
to 154. This change was made after Table 111 was first generated. Table 111 will be updated to reflect this change. 
In Test Case 1 step 4a, the value displayed for Reflector PositiodScene 12 2"d look was 32377. It should have been 16189 k 
8. Data value appears correctly in FULL prints. This was due to a shifting problem after obtaining Reflector Position data 
from the Science data section of the AMSU-A data stream. Reflector data needs to be shifted right 14 bits to obtain the 
correct value as done for FULL prints, but in this case was only shifted right 13 bits. Thus the value appeared twice the value 
it should have been. The software has now been corrected and Reflector Position data appears correctly. Testing then 
continued with no further anomalies. 
5 
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GIRD Paragraph 
SECTION 4 
TEST STATUS AND SUMMARY OF RESULTS 
Requirement 
4.1 CSCIN5 
9.2.2(3) 
9.2.2(3) 
9.2.2(3) 
The tests demonstrated that the Special Test Equipment Software, CSCI N5 met all the requirements specified in the NASA 
General Interface Requirements Document (GIRD). The functionality of the following requirements was demonstrated. The 
tests demonstrated that the Instrument Control CSCI N5 met all the requirements as specified in the Software Requirements 
Specification, Aerojet Report 10457. 
“Real-time” data analysis 
Print out results 
Continuous disk recording 
9.2.2(5) 
9.2.2(6) 
9.2.2(8) 
I 9.2.2(2) 
VF with blackbody targets 
Test voltages and signals 
Include self-test 
I -Command sending and verification 
I 9.2.2(2) I Analyze data from AMSU-A 
1 D i m m u t a t e  any word or channel test set and display with ID 
4.2 ACCEPTANCE CRITERIA 
The Software Acceptance Review (SWAR), together with this test report, will be the basis for the acceptance of the Software 
CSCI N5 at the SWAR. 
4.3 TEST DATA SHEETS AND DATA PRINTOUTS 
Appendix A contains copies of the Test Data Sheets obtained during the FQT. Appendix B contains copies of Data Printouts 
from the AMSU-A1 FQT. 
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APPENDIX A 
TEST DATA SHEETS 
The following pages contain copies of the Test Data Sheets completed during the AMSU-A1 FQT. 
A- 1 
TEST DATA SHEET 1 
TAPE IDENTIFICATION 
(Paragraph 4.1) 
Report 11 344 
30 Nov 98, 
ENTER TAPE LOADED: 
E L E X E ; ~  40 
% 
Circle Software being validated: 
Customer Representative Engine e r 
(Flight Hardware Only) A1 Cisneros 
I 
Shop Order No.: 598513 Operation: 8710 
A-2 
* 
Test 
Case 1 
TEST DATA SHEET 2 
FULL SCAN MODE 
LOW-RATE SCIENCE DATA ACQUISITION 
(Paragraph 4.3) 
Expected Results Table Used 
III. 
Iv. 
V. 
VI. 
VI1 . 
VIII. 
XI. 
XII. 
XI1 . 
A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions A 1 - 1 
Reflector Positions A1-2 
Reflector Positions A2 
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Fail Pass 
NIA 
NIA 
/ 
NIA 
w 
w 
NIA 
/ 
NOTE: Place “NIA” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
0 1 Circle Software being validated: (Al) A2 
Customer Representative 
(Flight Hardware Only) 
Shop Order No.: 598513 Operation: 8710 
A-3 
Test 
Case 2 
Report 1 1344 
30 Nov 98 
TEST DATA SHEET 3 
WARM CAL MODE 
(Paragraph 4.4) 
LOW-RATE SCIENCE DATA ACQUISITION 
Expected Results Table Used 
111. 
IV. 
V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 
VII. A1 Engineering Data 
VIII. A2 Engineering Data 
XI. Reflector Positions Al-1 
XI .  Reflector Positions A1-2 
XIII. Reflector Positions A2 
A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
Fail I Pass 
NIA 
N/A 
0 
NIA 
N/A 
NOTE: Place ‘“/A” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
1 
Circle Software being validated: 
Customer Representative Engineer 
(Flight Hardware Only) A1 Cisneros 
Quality Assurance 
san’tos\ 
, 1998 
r 
Date: 10 Shop Order No.: 598513 Operation: 8710 
A 4  
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
1 
I 
i 
1 
I 
I 
1 
1 
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TEST DATA SHEET 4 
COLD CAL MODE 
rsll, 
LOW-RATE SCIENCE DATA ACQUISITION 
(Paragraph 4.5) *a*l, 
* 
I Test I Expected Results Table Used I Fail I Pass 
Case 3 111. 
Iv. 
V. 
VI. 
VII. 
VIII. 
XI. 
XI1 . 
XI11 . 
A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions Al-1 
Reflector Positions A1-2 
Reflector Positions A2 
0 
NIA v 
NIA 
/ 
NIA 
w 
w 
NIA 
NOTE: Place “NIA” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
Circle Sofhare being validated: @ A2 
Customer Representative 
(Flight Hardware Only) 
Shop Order No.: 598513 Operation: 8710 
A-5 
. 
Test 
Case 4 
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a# 
TEST DATA SHEET 5 
LOW-RATE SCIENCE DATA ACQUISITION 
NADIR MODE 
.# (Paragraph 4.6) 
ExDected Results Table Used I Fail I Pass 
111. 
Iv. 
V. 
VI. 
VII. 
VIII. 
XI. 
X I .  
XIII. 
A1 Raw Input Data Stream Values 
A2 Raw Input Data Stream Values 
A1 Temperature Sensor Limits 
A2 Temperature Sensor Limits 
A1 Engineering Data 
A2 Engineering Data 
Reflector Positions A1 - 1 
Reflector Positions A1 -2 
Reflector Positions A2 
NIA 
NIA 
NIA 
# 
.2/ 
r 
/ 
NIA 
NOTE: Place “WA” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
Circle Software being validated: 
Customer Representative 
(Flight Hardware Only) 
Shop Order No.: 598513 Operation: 8710 
A-6 
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Test 
I 
I 
I 
I 
8 
Expected Results Table Used 
TEST DATA SHEET 6 
UNPOWERED TEMPERATURES 
(Paragraph 4.7) 
Case 5 IX. 
X. 
A1 Passive Analog Temperature Data 
A2 Passive Analog Temperature Data 
Fail I Pass 
N/A 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
Circle Software being validated: @ A2 
(Flight Hardware Only) A1 Cisneros 
Customer Representative Engineer ILP b h 
Quality Assurance 
M. Santos 
Date: /d dckqar , 1998 Shop Order No.: 598513 Operation: 8710 
A-7 
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TEST DATA SHEET 7 
ERROR LIMITS 
(Paragraph 4.8) 
N h  
Pass 
NOTE: Place ‘“/A” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
Could limit values be changed? Yk.3 
Were errors messages received as outlined? 
Circle Software being validated: @ A2 - 
Customer Representative Engineer 
(Flight Hardware Only) 
Shop Order No.: 5985 13 Operation: 87 10 
A-8 
Test 
Case 7 
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TEST DATA SHEET 8 
PLAYBACK 
(Paragraph 4.9) 
Expected Results Table Used I Fail 
V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 
NOTE: Place ‘“/A” for those tests not being tested. 
Pass 
/ 
NIA 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
Circle Sofhvare being validated: @ A2 
Customer Representative Engineer 
(Flight Hardware Only) 
Shop Order No.: 5985 13 Operation: 87 10 
A1 Cisneros 
A-9 
Test 
Case 8 
5 
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-~ 
TEST DATA S H ~ E T ~  
ENGINEERING DATA FROM TAPE 
(Paragraph 4.10) 
Expected Results Table Used I Fail 
VII. A1 Engineering Data 
VIII. A2 Engineering Data 
NOTE: Place ‘“/A” for those tests not being tested. 
Pass 
NIA 
NOTE: If discrepancy is found between the actual results and the expected 
results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS : 
Circle Software being validated: E) A2 
(Flight Hardware Only) A1 Cisneros 
1 -  
Customer Representative Engineer h,!. ‘7 
Shop Order No.: 5985 13 Operation: 87 10 
A-10 
I 
1 
1 
I 
1 
1 
1 
1 
1 
1 
I 
I 
1 
I 
1 
I 
I 
1 
I 
Test 
Case 9 
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TEST DATA SHEET 10 
NEAT/CTE 
(Paragraph 4.1 1) 
ExDected Results Table Used 
V. A1 Temperature Sensor Limits 
VI. A2 Temperature Sensor Limits 
VII. A1 Engineering Data 
VIII. A2 Engineering Data 
Fail Pass 
H 
NIA 
w 
NIA 
NOTE: Place ‘WA” for those tests not being tested. 
NOTE: If discrepancy is found between the actual results and the expected 
= results, attach the printout with the discrepancy circled or use comments area 
below to describe discrepancy. 
COMMENTS: 
C f l  
Did formal test 9.1 pass using tables#&wPre-test 9.1” and “Formal 9.1” printouts ? 
Did formal test 9.3 pass using “he-test 9.3” and “Formal 9.3” printouts ? \/s 5 
-?Did formal test 9.2 pass ? 8 h  n c d s  d be &*/J3d & c ~ . ~ ~ ~ ,  
YCJ formal test 9.4 pass using “be-test 9.4” and “Formal 9.4” printouts ? 
I 
8 
I 
1 
I 
1 
Circle Software being validated: (Al) A2 
Customer Representative 
(Flight Hardware Only) 
? 
0
Shop Order No.: 598513 Operation: 8710 
A-11 
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APPENDIX B 
DATA PRINTOUTS FOR AMSU-A1 
The following pages contain copies of the data printouts obtained during the AMSU-A1 FQT. 
B-1 
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